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Editorial

Multidrug resistant tuberculosis: practical lessons for HIV units

The emergence of drug resistant and multidrug resistant
(MDR) tuberculosis has been well documented in the
United States and other parts of the world. Since 1990, at
least ten nosocomial outbreaks ofMDR tuberculosis have
been reported in the United States and Europe,'-' including
two recent outbreaks in London.67 Most of those who
developed tuberculosis in these outbreaks were HIV-
infected patients, although transmission and active disease
have also been documented in immunocompetent health
care workers.' Two recent studies based on restriction-
fragment length polymorphisms have suggested that
recent transmission accounts for as much as 40% of drug
resistant adult cases, particularly among HIV infected per-
sons.89 Factors identified as contributing to these out-
breaks included a failure or delay in the recognition and
diagnosis of tuberculosis, delayed laboratory identification
of drug-resistance and thus initiation of appropriate treat-
ment, failure to achieve and maintain effective isolation of
known or suspected tuberculosis cases, and inadequate
ventilation in the ward or areas where procedures leading to
aerosolisation of sputum are performed.'0

Initial follow-up studies of patients with MDR tubercu-
losis and HIV infection reported extremely high mortality
rates, particularly among patients with AIDS. Survival
data showed a median survival of 4 to 16 weeks for
patients with MDR-tuberculosis and AIDS," and 14
months for HIV infected patients without a diagnosis of
AIDS.'2 More recent studies have observed improved out-
comes when HIV infected patients received prompt diag-
nosis and treatment with two or more drugs that had in
vitro activity against the drug-resistant isolates. However,
only a small percentage of patients with MDR-tuberculosis
achieve a sustained sputum culture conversion to nega-
tive, and many remain intermittently smear and culture
positive for some time, despite clinical signs of response."
An important source of the delay in diagnosis is the dif-

ficulty in recognizing tuberculosis in patients with HIV
infection. Such patients are more likely to present atypi-
cally, with, for example, meningitis, skin lesions, bacter-
aemia, or features of primary disease.'2 The presenting
signs and symptoms also tend to be non-specific, and may
be confused with Mycobacterum avium intracellulare infec-
tion, lymphoma, AIDS wasting syndrome, cytomegalo-
virus infection, or other opportunistic diseases. The

clinical presentation of patients with drug-susceptible and
MDR tuberculosis tend to be similar, although one report
found that those with MDR tuberculosis were more likely
to have both pulmonary and extrapulmonary disease."
There is no evidence that MDR strains are more infec-
tious than drug-susceptible ones.

In contrast to the well-established treatment protocols
for drug-susceptible tuberculosis, the optimal therapy for

drug-resistant and MDR tuberculosis is neither well stud-
ied nor standardised. It is generally recommended that
patients should receive at least three, and usually four
drugs to which the current isolate is susceptible, and
which the patient has not received in the past. The list of
candidate drugs used to treat MDR tuberculosis and the
most common side effects are shown in the table. The

selection of specific empirical regimens will depend on the
local pattern of drug susceptibility, since resistance pat-
terns may vary from country to country and from hospital
to hospital.'3 For example, the organism isolated in the
1995 outbreak in London was resistant to isoniazid,
rifampicin, pyrizinamide, clofazimine and ethionamide,
and sensitive to streptomycin, ciprofloxacin, ethambutol,
clarithromycin, amikacin and doxycline.6 While the isolate
in the 1996 outbreak in a nearby hospital was resistant to
rifampicin, rifabutin, pyrizinamide, clofazimine, cipro-
floxacin, and clarithromycin. Patients generally require
hospitalisation for the initiation of therapy, primarily to
monitor for toxicity, malabsorption of drugs and tolerance
of medication. In general, it is recommended that patients
with MDR tuberculosis should be treated for at least two
years.13

Another factor that has contributed significantly to
recent outbreaks of MDR tuberculosis is the slow turn-
around time for obtaining laboratory confirmation of
infection and data on drug susceptibility. In the past, the
physician has had to rely on diagnostic methods, such as

acid-fast stain and culture that required 4 to 6 weeks, with
an additional 2 to 4 weeks for data on drug susceptibility.
However, new rapid laboratory methods offer the poten-
tial to dramatically reduce the time to diagnosis of infec-
tion. The automated BACTEC system has been shown to
identify mycobacteria in two weeks, with an additional 4
to 7 days for drug susceptibility testing.'4 Amplification
methods and genetic probes aid in rapidly detecting and
differentiating M tuberculosis from other mycobacterial
species.'5 However, these new techniques require greatly
increased resources and expertise which may not be avail-
able in a number of clinical laboratories.

Side effects ofsecond line anti-tuberculous therapies

Drug Reaction

Aminoglycosides, such as amikacin, Ototoxicity, nephrotoxicity
streptomycin and kanamycin

Quinolones, such as, ciprofloxacin,
ofloxacin Nausea, abdominal pain,

tremulousness
Ethionamide Metallic taste, abdominal pain,

hepatoxicity, hyperuricaemia
Cycloserine Depression, seizures, psychosis
Clofazimine Skin and body fluid

discolouration, abdominal pain
Para-aminosalicylate Nausea, abdominal pain, rash
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Editorial

Because of the increasing threat of nosocomial tubercu-
losis to both patients and health care workers, there is a
clear need for each HIV unit to develop or adopt pub-
lished guidelines for the control and prevention of tuber-
culosis transmission, and MDR tuberculosis in particular.
Guidelines for the prevention of transmission of tubercu-
losis have been published in the United States,'6 and are
currently being updated in the UK under the auspices of
the Department of Health. The extent of the control mea-
sures adopted by any one unit will depend on the severity of
the problem posed by tuberculosis in that particular set-
ting.

At a minimum, there should be an emphasis in all units
on early detection, isolation and treatment of infectious
tuberculosis. HIV physicians and nurses should be edu-
cated to maintain a high index of suspicion for tuberculosis
and drug-resistant tuberculosis, and to "think tuberculo-
sis" when any patient presents with cough and fever,
regardless of their radiographic findings. Any HIV positive
patient with respiratory symptoms and/or abnormal chest
radiographs should be routinely placed in isolation until
tuberculosis has been excluded. Patients should only be
discharged when they are no longer infectious or when
arrangements have been made for appropriate isolation
from contact with susceptible individuals. All cases of
proven infectious tuberculosis should be followed closely
to ensure that patients are taking their medications. If a
lack of compliance is suspected then directly observed
therapy should be employed. Laboratory studies should
also be conducted as soon as possible to confirm or
exclude the presence of tuberculosis. Specimens for acid-
fast-bacilli should be examined on the same day that the
samples arrive at the laboratory, and where there is a high
prevalence of tuberculosis, laboratories should have rapid
methods for culture and sensitivity testing available.
The adoption of these infection control practices in sev-

eral well-characterised outbreaks, namely heightened sus-
picion of tuberculosis, strict isolation of infected patients,
and extra laboratory resources appeared to be the most
important factors contributing to the successful control of
the outbreak.

Supplemental measures include the use of environmen-
tal controls, such as augmented ventilation, use of germici-
dal UV light and high-efficiency air filtration (HEPA) and
masks. The controversy over these measures has been
based largely on the lack of efficacy data and their prohib-
itive costs.

Various studies have shown that the introduction of
fresh air into an environment can dilute the concentration
of infectious particles and reduce the probability of tuber-
culosis transmission. One air exchange (that is, the
amount of air required to completely replace an entire
room's air volume) removes approximately 67% of air
contaminants. Current US recommendations advocate at
least 6 air exchanges per hour for isolation rooms and
treatment rooms used for high-risk procedures involving
aerosolisation of sputum.'6 An isolation room of a patient
with tuberculosis also needs to be under negative pressure
to prevent the escape of organisms from the room to the
corridor. The use of germicidal UV light and high-effi-
ciency air filtration (HEPA), which is capable of filtering
AFB from the air, may be necessary when adequate venti-
lation is not feasible, although neither of these approaches
have been strongly advocated in the UK.

The use of face masks also remains controversial. The
size of the aerosol droplet nuclei known to be infectious in
animal models is 1 to 5 microns, and for this reason it has
been recommended in the United States that disposable
dust mist fume respiratory masks or the HEPA-filter con-
taining mask rather than simple surgical masks are used.'6
There is ongoing discussion about the relative efficacy of
the available masks, but, because transmission has been
documented at significant distances from the isolation
rooms, use of masks by staff only while in direct contact
with tuberculosis cases is insufficient. However, their use
is recommended for those health care workers experienc-
ing the greatest risk of exposure in high risk environments,
such as bronchoscopy suites, aerosol treatment or sputum
induction areas.

In summary, rapid recognition of cases of tuberculosis
and their effective isolation should be the priority infection
control measure in HIV units. Less clear are the data for
engineering controls and the requirements for mask use,
but further guidance will be offered on these issues in the
forthcoming Department of Health guidelines for the pre-
vention of nosocomial transmission of tuberculosis.
Individual units should assess their level of tuberculosis
transmission and base their adoption of the suggested con-
trol measures on this evaluation.
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